In order to estimate the general combining ability effects for both inbred lines and testers . Fourteen new yellow inbred lines of maize were top crossed to two testers, inbred lines Gz 656 and SC 162 at Sakha in 2012 season. The 28 top crosses (14 single crosses and 14 three way crosses) and two checks (SC162 and TWC 353) were evaluated at Sakha and Mallawei Agricultural Research Stations in 2013 seasons. Number of days to 50% silking, plant height, ear height, ear length, ear diameter and grain yield/plant were estimated. Significant differences between the locations were detected for all the studied traits except for number of days to 50% silking. Mean squares due to lines (L) and testers (T) and their interaction L x T were significant for all the studied traits except for T for ear height and L x T interaction for days to 50% silking, ear length and ear diameter. The additive gene effects were the most important component controlling the inheritance of days to 50% silking, ear length and grain yield/plant. Meanwhile, the non-additive gene effects played the major contribution in the inheritance of plant height, ear height and ear diameter. The best inbred line for general combining ability (GCA) effects were Sk 6004/40, Sk 5001/37, Sk6021/42, Sk6021/43 and Sk6021/43 for days to 50% silking, short plant and ear height, ear length, ear diameter and grain yield/plant, respectively. The tester inbred line Gz 656 had desirable GCA effects for short plant height, ear length, , ear diameter and grain yield/plant. While, the tester SC 162 showed desirable GCA for earliness. The best cross for specific combining ability (SCA) effects was Sk6021/46 x Gz 656 for grain yield/plant. The best mean crosses for earliness, plant height and ear height were Sk 6004/40 x SC 162, Sk 6004/40 x Gz 656 and Sk 5001/35 x Gz 656, respectively. Single cross Sk 6021/46 x Gz 656 did not significantly outyield the check SC 162 .similarly, were the three way crosses Sk 5001/32 x SC 162, Sk 5001/33 x SC 162, Sk 5001/36 x SC 162, Sk 6006/41 x SC 162, Sk 6021/42 x SC 162 and Sk 6021/46 x SC 162 compared to check TWC 353. It could conduced that the new single crosses and three way crosses could be recommended for further testing in the hybrids development program .
INTRODUCTION
Line x tester analysis provides information on the combining ability (GCA and SCA) variances and its effects for selection of desirable parents for hybridization as well as selection breeding procedure for genetic improvement of various polygenetic characters for new inbred lines in maize breeding programs. Rawling and Thompson (1962) and Hallauer (1975) indicated that the suitable tester should include simplicity in use, provide information that correctly classifies the relative merit of lines and maximum genetic gain. Zambezi et al. (1986) , Al-Naggar et al. (1997) , Amer et al (2002) and Mosa (2004) and (2010) suggested that inbred tester can be effectively used for evaluation of both general (GCA) and specific (SCA) combining ability. Castellanos et al . (1998) studied 21 maize inbred lines and seven testers (five single crosses, one synthetic and inbred line to identify the best tester. They concluded that the single cross was the best tester. Abel and Pollak (1991) suggested two divergent testers that contain an inherently high level of favorable alleles. Many researcher exhibited that the additive gene effects were controlling in the inheritance of days to 50% silking, ear length and grain yield (Faheem et al., 1995; Kadlubiec et al, 2000; Motawei and Ibrahim, 2005; Iqbal et al. 2007 and Motawei , 2010) . Meanwhile, the nonadditive effects were the most important component controlling in the inheritance of plant height, ear height and ear diameter (Castellanos et al., 1998 and Mosa, 2010 ) The objectives of this study was aimed to estimate the general combing ability effects for inbred lines and testers and determine superior single and three way crosses compared to checks. Planting was done in hills spaced at 0.25 m along the row at the rate of two kernels/ hill which was thinned to one plant per hill befor the first irrigation. All cultural practices were applied as recommended at the proper time. Results were taken for number of days to 50% silking (days), plant height (cm), ear height (cm), ear length (cm), ear diameter (cm), grain yield/plant (g) adjusted to 15.5% moisture content.
MATERIALS AND METHODS
Before calculating the combined analysis, test of homogeneity of error mean squares was done as outlined by Steel and Torrie (1980) for the two locations. The procedure of Singh and Chaudhary (1979) was used for calculating the general and specific combining ability effects and variances.
RESULTS AND DISCUSSION
Analysis of variance for six traits across locations are showed in Table  1 . The results indicated that the differences between the two locations (Loc.) were highly significant for all the studied traits except for days to 50% silking. The results also indicated that the mean square of hybrids (H) and hybrids x locations interaction (H x Loc.) were highly significant for all the studied traits except for days to 50% silking and ear diameter for H x Loc. Interaction. Mean squares of line x tester analysis for six traits across locations are presented in Table 2 . The source of variation for crosses was partitioned into, lines (L), testers (T) and L x T interaction. Significant to highly significant differences were detected among (L) and (T) for all the studied traits except for (T) for ear height. These results indicated that the inbred lines significantly differed in their behavior with respect for the crosses. Also, the two testers were different from each other in the top crosses. Meanwhile, the L x T interaction was significant for plant height and grain yield/plant. These results are in agreement with those reported by Mosa (2001) , El-Shenawy et al., (2003) , Mosa (2004) , El Shenawy and Mousa (2005), Habliza and Khalifa (2005) and Abd El-Hadi et al. (2009) . The interactions between L x Loc. was significant for plant height and grain yield/plant. Also, the interaction between T x Loc. was significant for all the studied traits except for days to 50% silking and plant height. The interactions between L x T x Loc. was not significant for all the studied traits except for grain yield/plant. Mean performance of the 28 crosses and the two check hybrids for the six traits across locations are presented in Table 3 . Thirteen single crosses were significantly earlier than check SC 162, the best cross among them was SK 5001/37 x GZ 656.While seven three way crosses were significantly earlier compared to the check TWC 353, the best crosses among them were SK 5001/36 Estimates of general combining ability effects for two testers across locations are presented in Table 5 . The inbred line tester GZ 656 was the best tester for short-plant type, ear length, ear diameter and grain yield/plant while the tester single cross 162 showed the desirable GCA for earliness. The superiority of single crosses as good testers was reported by Horner et al. (1973) , El-Shenawy and Mosa (2005) and Abd El-Hadi et al. (2009) . While, the best inbred lines as good tester was noticed by several investigators among them Darrah (1985) , Al-Naggar et al. (1997) and Abd El-Hadi et al. (2009) . Estimates of specific combining ability effects of the 28 crosses across two locations are presented in Estimates of gene effect components for six traits across two locations in Table 7 . The additive genetic effects (K 2 GCA) seemed to have played an important role than non-additive gene effects (K 2 SCA) in the expression of days to 50% silking, ear length and grain yield /plant. These results support the finding of El-Zeir et al. (2000) , Ibrahim and Motawei (2004) , Parves and Rather (2006) and Aly and Khalil (2013) . While, the non-additive gene effects (K 2 SCA) was important for plant height, ear height and ear diameter. These results are in agreement with Ibrahim and Motawei (2004) . 
